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TRAN 702-ST: ADVANCED TRANSPORTATION MODELING  
Fall 2020 
 
Course Description  
This course presents theory of transportation modeling and simulation, including an overview of             
macroscopic, mesoscopic, and microscopic models and their applications in practice. The topics            
covered in class include transportation choice modeling, four-step travel demand modeling,           
dynamic traffic assignment, traffic flow and simulation modeling. The class discussions and            
assignments are designed to illustrate, exercise, and strengthen the understanding of the            
practical application of modeling techniques presented in class. The students conduct a term             
project that tackles a practical transportation problem, including data collection, model           
development, analysis and interpretation of model results. 
 
Co-requisite or Pre-requisite  
College-level algebra, elementary probability and statistics (e.g., regression analysis, probability          
distributions, etc.), and ​TRAN 650 or equivalent. The most critical prerequisite concepts and             
methods will be reviewed in class. 
 
Canvas  




Branislav Dimitrijevic, Ph.D. 
Assistant Professor, Department of Civil and Environmental Engineering 
Office: 286 Tiernan Hall 
Office Hours: Tuesday, 1:00-4:00PM 
Email:  dimitrijevic@njit.edu 
 




DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING 
 




Lecture Hours and Location 
Kupfrian Hall (KUPF), Classroom 203 
Tuesdays, 6:00-8:50 PM 
 
Grading Policy  
The grade will be comprised of the following elements: 
Class participation: 10% 
Assignments: 55% 









F: Below 60 
 
Attendance Policy 
This is a Converged Learning course – the course meetings are partially held face-to-face, and               




In order to ensure consistency and fairness in application of the NJIT policy on withdrawals,               
student requests for withdrawals after the deadline will not be permitted unless extenuating             
circumstances (e.g., major family emergency or substantial medical difficulty) are documented.           
The course Professors and the Dean of Students are the principal points of contact for students                
considering withdrawals.  
 
NJIT Honor Code 
Academic Integrity is the cornerstone of higher education and is central to the ideals of this                
course and the university. Cheating is strictly prohibited and devalues the degree that you are               
working on. As a member of the NJIT community, it is your responsibility to protect your                
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educational investment by knowing and following the academic code of integrity policy that is              
found at: ​http://www5.njit.edu/policies/sites/policies/files/academic-integrity-code.pdf​. 
 
Please note that it is the instructors’ professional obligation and responsibility to report any              
academic misconduct to the Dean of Students Office. Any student found in violation of the code                
by cheating, plagiarizing or using any online software inappropriately will result in disciplinary             
action. This may include a failing grade of F, and/or suspension or dismissal from the university.                
If you have any questions about the code of Academic Integrity, please contact the Dean of                
Students Office at ​dos@njit.edu​.  
 
Assignment Policy 
Reading assignments​: students are expected to read the assigned reading materials before the             
class and be prepared to participate in the class discussions. The class preparation and              
participation in class discussions will be the bases for the “class participation” portion of the               
grade.  
 
Homework assignments​: there will be five homework assignments. They will consist of            
exercises designed to reinforce the understanding of the concepts discussed in class, and             
practice skills in transportation modeling methods presented in class. Students are expected to             
complete the assignments independently and prepare a report outlining the solution and the             
results of analysis. They should be prepared to present and discuss their solution in class. The                
submission of the completed assignments will be through Canvas. The on-time submission of             
the completed assignments and the quality of the report will be the bases for the grade. 
 
Term Project 
The students will be assigned a term project in the first month of the class. The instructor will                  
provide several candidate topics for the term project that students can choose from, but              
students are encouraged to propose the topics of their own. The project can be completed in                
groups of up to two students. The projects must showcase an application of concepts discussed               
in class to address a specific transportation problem. Each student (team) will prepare a nd               
submit the project report and is expected to present the outcome of the project at last class                 
meeting. The report should contain at minimum the following sections: 
● Introduction (problem statement and definition) 
● Background (including literature review) 
● Project objective(s) 
● Methodology (including data collection) 
● Study (analysis) results 
● Conclusions 
 
Email Policy  
3 
The instructor may be contacted by e-mail throughout the course and will make every effort to                
respond to e-mails within 24 hours. 
 
Items Required for this Course  
Access to a personal computer is required for this course. The assignments and lab exercises               
will require the use software that must be installed by students on their personal computers, or                
will be available on University lab computers that students will be able to access remotely.               





The university has no specific dress code. Members of the university community are expected              
to be responsible enough to decide appropriately upon their own attire. Students will be              
expected to wear suitable attire for placement interviews and on other occasions where             
business attire is customary (see ​https://www5.njit.edu/handbook/more-info.php#dress​).  
 
Syllabus Information 
The dates and topics of the syllabus are subject to change; however, students will be consulted                
with and must agree to any modifications or deviations from the syllabus throughout the course               





Meeting Date Topic Assignment 
1 01 Sep 2020 Overview of Transportation Modeling. 
Discussion of Macroscopic, Mesoscopic, 
Microscopic, Activity-based models.  
Chapters 1,3 
 08 Sep 2020 No class (Monday classes meet)  
2 15 Sep 2020 Travel choice modeling.  Chapter 7 
3 22 Sep 2020 Trip generation. Production/attraction vs. 
origin/destination.  
Trip Distribution. Methods, data collection.  









mode choice model 
calibration. 
5 06​ Oct 2020 Introduction to traffic assignment: basic 
concepts and methods. Uncongested traffic 




6 13 Oct 2020 Congested traffic assignment: user 
equilibrium, link performance function, 
incremental assignment, iterative 










7 20​ Oct 2020 Lab: Travel demand modeling lab (VISUM), 
part 1.  
Lab Assignment 
8 27​ Oct 2020 Lab: Travel demand modeling lab (VISUM), 
part 2.  
Lab Assignment 
9 03​ Nov 2020 Dynamic traffic assignment. Agent-based 
modeling.  
Chapters 
11.4-11.5, 14.  
 
10 10​ Nov 2020 Fundamental of Simulation: Monte Carlo 
simulation, continuous simulation vs. 
discrete event-based simulation.  
Reading material 
will be provided 
ahead of class 
Assignment 4​: 
application of Monte 
Carlo simulation 
11 17​ Nov 2020 Microscopic traffic simulation: vehicle 
departure modeling (e.g., Poisson 
distribution), car-following models (e.g., 
Gipps, Newell, Weideman models), 
lane-changing models, Surrogate Safety 
Assessment Model (SSAM).  
Reading material 
will be provided 
ahead of class 
Assignment 5​: 
creating a time space 
diagram using a 
car-following model. 
12 24​ Nov 2020 Microscopic traffic simulation: concepts of 
intersection control.  
Lab: Traffic simulation modeling lab 
(VISSIM).  
Lab Assignment 
13 01 Dec 2020 Lab: Traffic simulation modeling lab 
(VISSIM).  
Lab Assignment 
14 08 Dec 2020 Term project presentations.   
















Student Learning Outcome 1: Understand the context and application of travel demand and traffic 
models 
Discuss the types of problems 
addressed with transportation 
modeling 
1 2, 3 
Homework assignments, 
class discussions, term 
project. 
Analyze the scale and context of 
problems addressed with travel 
demand and simulation modeling 
1 2, 3 
Identify the required data and data 
sources for transportation network 
modeling and analysis 
1,2 1, 2 
Student Learning Outcome 2: Recognize the applicability of different transportation modeling 
approaches and methods considering the type and scale of the problem, available data, and 
resources 
Learn about different concepts and 




class discussions, term 
project. 
Match up the transportation 
modeling techniques, the data sets, 
and problems to solve. 
1, 2 2 
Discuss the advantages and 
disadvantages of alternative 
methods for transportation network 
modeling and analysis. 
2, 3 2 
Student Learning Outcome 3: Gain skills in applying different methods of transportation modeling 
Apply different types of models for 
the calculation of transportation 
demand using actual data samples 
2, 6 1, 2 
Homework assignments, 
class discussions. Apply the travel demand modeling 
and simulation modeling software 
to exercise practical application of 
transportation modeling methods. 
6 1, 2 
Solving a practical transportation 
problem by applying the concepts 
and methods learned in class and 
lab exercises. 
3, 5, 6, 7 2, 3 Term project. 
CEE Mission, Program Educational Objectives and Student Outcomes 
 
The mission of the Department of Civil and Environmental Engineering is:  
● to educate a diverse student body to be employed in the engineering profession  
● to encourage research and scholarship among our faculty and students  
● to promote service to the engineering profession and society  
 
Our Program Educational Objectives are reflected in the achievements of our recent alumni: 
1. Engineering Practice: Alumni will successfully engage in the practice of civil engineering            
within industry, government, and private practice, working toward safe, practical, sustainable           
solutions in a wide array of technical specialties including construction, environmental,           
geotechnical, structural, transportation, and water resources. 
2. Professional Growth: Alumni will advance their technical and interpersonal skills through           
professional growth and development activities such a graduate study in engineering,           
research and development, professional registration and continuing education; some         
graduates will transition into other professional fields such as business and law through             
further education. 
3. Service: Alumni will perform service to society and the engineering profession through            
membership and participation in professional societies, government, educational institutions,         
civic organizations, charitable giving and other humanitarian endeavors. 
 
Our Student Outcomes are what students are expected to know and be able to do by the time of                   
their graduation: 
1. an ability to identify, formulate and solve complex engineering problems by applying            
principles of engineering, science and mathematics 
2. an ability to apply engineering design to produce solutions that meet specified needs with              
consideration of public health, safety and welfare, as well as global, cultural, social,         
environmental and economic factors 
3. an ability to communicate effectively with a range of audiences 
4. an ability to recognize ethical and professional responsibilities in engineering situations and            
make informed judgments, which must consider the impact of engineering solutions in global,             
economic, environmental and societal contexts 
5. an ability to function effectively on a team whose members together provide leadership,             
create a collaborative and inclusive environment, establish goals, plan tasks and meet            
objectives 
6. an ability to develop and conduct appropriate experimentation, analyze and interpret data            
and use engineering judgment to draw conclusions 
7. an ability to acquire and apply new knowledge as needed, using appropriate learning             
strategies 
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